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(54) Improved facility for In-line heat treatment of hot-rolled products 



(57) A iacility for in-line heat treatment of hot-rolled 
products, for example, long rods (16) comprises, in 
combination: a tank (1 1) suitable for containing a refrig- 
erating liquid medium (12), a plate (13) with stationary 
rakes (14) and mobile rakes (15) suitable for receiving 



the products (16) and transporting them through the 
tank (11) and outside of it on heat treatment performed, 
and closure lids (27) arranged above said plate (13). 
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Description 

The present invention relates to an improved facility 
for in-line heat treatment of hot-rolled products, for 
example, long rods. 

Hot rolling products, like, e.g., long rods, had 
always been accompanied since its origins ~ by prob- 
lems of hot-rolled product cooling. 

However, as those skilled in the art are very well 
aware of, during the past years, the means and con- 
cepts relating to hot-rolled product cooling have been 
developed up to reach potentialities which allow, during 
the rolling step, true in-line heat treatments to be carried 
out. 

The advantage of performing the In-line heat treat- 
ment of the hot-rolled product Is associated with the 
elimination, or reduction, of the necessary heating 
energy because the material is already at high temper- 
atures during the process. 

The desired result is of obtaining, through the in- 
line heat treatment, a product which displays higher 
mechanical characteristics arxJ/or more suitable char- 
acteristics for a determined type of use of the finished 
material. 

More recently conceived hot-rolling mills are char- 
acterized by high productivity rates, which anyway 
require a plurality of cooling steps provided downstream 
or along the rolling line. 

At present, the cooling of the hot rolled product can 
be obtained according to either of the following ways: 

1) by using cooling and/or heating means charac- 
terized by having large surface areas, as cooling 
plates or conveyor belt units Installed downstream 
from the rolling mill; and 

2) by using Intensive cooling and/or heating means 
characterized by having small size, as, e.g., air 
cooling fans or water cooling pipes or induction 
cooling means (Induction ovens), and by the type of 
coolant or heating medium used (air, water, air- 
water and so forth). 

In view of the above, the metal hot-rolling technique 
aims at proposing more amd more effective devices 
having the end purpose of obtaining, for a determined 
material type, the Ideal temperature curve, so as to aim 
at producing, already In-line, the end product, or a tem- 
perature curve which at least facilitates the subsequent 
steps, both of processing and of off-line heat treatment, 
should such a requirement arise. 

In particular, attempts In such direction were done 
by acting on the cooling plates, limited by to the possibil- 
ity of delaying the cooling rate with lids, and. on the roll- 
ing mill, by using cooling pipes along the rolling line. 

The general purpose of the invention Is of solving, 
or at least alleviating, the problems which affect the prior 
art. by applying the heat treatment technologies to a 
very wide range of materials, aiming at following ideal 
cooling curves according to the type of material and the 



diameter thereof. 

The above said purpose is accomplished by an 
Improved facility for in-line heat treating hot-rolled prod- 
ucts, in particular, but not exclusively, long rods, having 

5 the characteristics recited In the appended claims. 

The structural and functional characteristics of the 
invention and the advantages thereof over the prior art 
will be evident from the following disclosure, made by 
referring to the single schematic drawing appended 

10 which shows - in cross-sectional view - an example of 
heat treatment facility realized according to the teaching 
of the same invention. 

Referring to the appended figure, the facility for in- 
line heat treatment of hot- rolled products according to 

IS the present invention is generally indicated with (10) 
and is structurally formed by the combination of a tank 

(11) suitable for containing a treatment liquid medium 

(12) . e.g.. water, with a plate (13) — having a cradle con- 
figuration - which is partially dipped inside the liquid 

so medium (12) contained in the tank (1 1 ). 

The plate (1 3) can be of traditional type, comprising 
stationary rakes (14) with Interposed mobile rakes (15) 
performing the task of causing the products (16). in the 
herein Illustrated example long rods, coming from the 

25 hot rolling mill, to advance according to the direction of 
arrow (17). and fed along a staircase-like chute (18). 

Such a feeding system Is of a per se known type 
and consequently is not disclosed herein In greater 
detail. 

30 Also the general structure of the cooling plate (13), 

which Is of a known type for those skilled in the art. is 

not disclosed herein. 

An example of cooling plate with stationary rakes 

with intervening mobile rakes Is anyway illustrated in 
35 U.S. patent No. 3.332.539. The facility constituted by 

the combination of tank (11) and plate (1 3) Is supported 

by a framework (20) which also supports pipings (21. 

22), for treatment liquid medium (12) feed and drain, 

respectively. 

40 Furthermore, ohentatable nozzles (23) are pro- 
vided outside of the tank, which are capable of a heat 
treatment liquid medium If and as so desired, as well as 
orientatable nozzles (24), inside the tank, capable of 
creating an agitation inside the treatment liquid medium 

45 (12). 

With (19) a further drain duct for the treatment liquid 
medium is indicated, which Is installed laterally to the 
tank (11). 

With (25) a system of rotary chains is indicated, 
so which acts on rods (16) and keeps them rotating at the 
end of the chute (18). 

The facility disclosed hereinatxsve, realized accord- 
ing to the present invention, makes it possible the most 
suitable cooling type to be selected, and furthermore 
55 makes it possible » in particular in case of rapid cooling 
- different cooling rates to be accomplished by varying 
some system operating parameters (cooling water feed 
rate, water temperature, and so forth). 

After having determined the most suitable operat- 
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Ing parameters in order to obtain a predetermined in- 
line heat treatment, the operator will then be capable of 
securing the product quality. 

The rods (16), coming from the roller conveyor of 
the rolling mill according to arrow (17) are delivered to s 
the chute (18) and roll downwards until they reach the 
first tooth (26) of the plate (13). 

It should be observed that along the chute (18), the 
rod (16), before reaching its end position, can be 
retained in various intermediate positions by means of io 
stop means of known type, not shown in the drawing. 

The possibility of stopping the product at intermedi- 
ate points of the chute (18) has the purpose, above all 
for larger diameter products, of preventing the rod (16) 
from reaching excessively high speeds during its down- is 
wards sliding movement. 

Furthermore, the purpose is also achieved of allow- 
ing the temperature to be determined, within certain lim- 
its, at which the heat treatment should be started inside 
the tank (11). 20 

At the end of the chute (18). the rod (16) stops on 
the first tooth (26) of the plate (1 3). at a position in which 
it is dipped inside the tank (1 1), and in engagement with 
the chains (25) which keep it rolling, rendering the cool- 
ing uniform on it. 25 

This feature is a particularly important one during 
the first step of rod cooling during which, owing to the 
considerable differences in temperature between the 
hot rod and the cooling liquid medium, situations can 
arise in which the cooling effect is different between the 30 
top and the bottom zones of said rod; such differences 
in cooling effect can be prevented precisely by keeping 
the rod rotating. 

Through the plate (13), the rods (16) are caused to 
advance along the tank (11) inside which, as a function 35 
of the type of product and of the rolling speed, the mate- 
rial remains immersed inside the cooling liquid medium 
during a predetermined time. 

In this regard, one should observe that from the 
tank (1 1) the cooling liquid medium can be discharged 4o 
both longitudinally - through the drain duct (22) and 
transversely - through the drain duct (19) relatively to 
the rods dipped inside it. 

Furthermore, the system for feeding the cooling liq- 
uid medium to the tank (11) is such as to secure that 45 
said liquid medium (e.g.. water) will have, inside the 
tank, variable speed and temperature values, according 
to the needs. 

Such a system can provide for the cooling liquid 
medium to be fed from top downwards, and to be so 
drained from the bottom of the tank, so as to produce a 
forced circulation such as to prevent stagnation zones 
from establishing, or a feed from tjottom upwards and a 
drain from top of tank, still for the same purpose. 

As already said, the orientatable nozzles (24) per- ss 
form the double purpose of delivering cooling liquid 
medium and keeping it agitated inside the tank (1 1). 

As one will clearly see from Figure 1, the inclined 
rakes of the plate (13) which perform the function of 



extracting the rods (1 6) from the tank (11) (i.e., the right- 
hand side portion looking at the drawing), have differ- 
ently contoured teeth from the section of rakes 
designed to receive the rods (16) from the rolling mill 
roller conveyor (the left-hand side section, looking at the 
drawing). 

Finally. the tank (11) can be closed at its upper por- 
tion by means of upper removable lids (27) which, 
should the operator wish to perform a slow cooling of 
the rolled products, will be lowered down (as shown in 
solid lines in the figure), above the first portion of the 
plate, so as to reduce the heat loss which, during this 
step, mainly takes place by an irradiation mechanism. 

Of course, in this latter case, the tank (11) shall be 
empty, that is to say. no cooling liquid medium will be 
used. 

The purpose recited in the preamble to the disclo- 
sure, of having available a facility for the in-line heat 
treatment of hot-rolled products in which all the neces- 
sary means for physically implementing a controlled 
cooling of the product are concentrated, is thus accom- 
plished. 

In particular, with the facility according to the 
present invention, the following three different treatment 
types can be carried out: 

1) Rapid cooling 

The rolled product, still hot. is immersed into 
the tank (1 1) filled with cooling liquid medium (e.g., 
water), so as to accomplish a high "speed cooling" 
(quenching). The lids (27) are lifted up. 

2) Slow coolino 

The rolled product, still hot. is deposited on the 
plate (1 3) while this is closed by the upper covering 
lids (27), which perform the purpose of slacking 
down the cooling of the rolled product. The tank 
(11) is empty 

3) Conventional cooling 

The rolled product, still hot, is deposited on the 
plate in which it is air cooled without any covering, 
and, of course, with the tank (11) being empty. 

In practice, by using the facility according to the 
present invention, the most suitable cooling type can be 
selected and it is furthermore possible, in particular in 
the case of fast cooling, the cooling speed to be regu- 
lated at different values by varying some system operat- 
ing parameters (coolant water flow rate, water 
temperature, and so forth). 

This means that once that the most suitable operat- 
ing parameters in order to have a predetermined in-line 
heat treatment have been selected, the operator will be 
capable of securing the quality of the end product. 

The purpose recited in the preamble to the disclo- 
sure is thus accomplished. 

Claims 

1. Facility for in-line heat treatment of hot-rolled prod- 
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ucts. for example, long rods (16) characterized in 
that it comprises, in combination: a tank (11) suita- 
ble for containing a refrigerating liquid medium (12). 
which is continuously fed to the tank so as to estab- 
lish a forced circulation thereof and in which, in 5 
order to increase the agitation, internal (23) and/or 
external (24) adjustable devices are installed which 
produce jets of fluid medium inside the interior of 
said tanK a chute (18) suitable for receiving the 
product (16) coming from the rolling mill and retain- 70 
ing it before said product getting dipped into said 
tank (11), and a plate (13) with stationary rakes (14) 
and mobile rakes (15) suitable for receiving the 
products (16) and transporting them through the 
tank (11) and outside of it on heat treatment per- is 
formed. 

2- Facility according to claim 1 , characterized in that 
said devices (23, 24) are constituted by nozzles 
respectively arranged inside and outside said tank so 
(11). 

3. Facility according to claim 1 , characterized in that at 
the end of said chute (18), the products (16) are 
engaged by devices (25) suitable for keeping them 25 
revolving. 

4. Facility according to claim 1 , characterized in that it 
comprises closure lids (27) arranged above the 
plate (13). 30 

5. Facility according to claim 1 , characterized in that 
said refrigerating liquid medium is water having a 
variable temperature within the range of from 20 to 
70*»C. 35 

6. Facility according to claim 1 . characterized In that 
said refrigerating liquid medium is water containing 
suitable polymers for varying the cooling capacity of 

it. 40 

7. Facility according to claim 1 , characterized in that 
said adjustable devices (23, 24) deliver pressurized 
water. 



8. Facility according to claim 1 . characterized In that 
said adjustable devices deliver pressurized air. 



45 
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